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1 

DESCRIPTION 

POL YI SOCYANATE BASED XEROGELS 

The present invention relates to polyisocyanate based xerogels and to 
methods for their preparation. 

Xerogels based on polyisocyanate chemistry are described in DE 1950504 6. 
They are prepared by mixing a polyisocyanate and a trimerisation catalyst 
in a suitable solvent and maintaining said mixture in a quiescent state for 
a sufficiently long period of time to form a polymeric gel and subsequently 
removing the solvent from the gel by means of evaporative drying. 

Densities of the obtained xerogels are rather high caused by volume 
shrinkage during drying. Further drying times are long. 

Therefore it is an object of the present invention to provide a method for 
preparing polyisocyanate-based organic xerogels of lower density, reduced 
shrinkage with retention of a twodimensional shape and having a fast drying 
time. 

Accordingly, the present invention provides a method for preparing a 
polyisocyanate based organic xerogel comprising the steps of a) mixing an 
organic polyisocyanate and an isocyanate trimerisation catalyst in a 
suitable solvent, b) maintaining said mixture in a quiescent state for a 
sufficiently long period of time to form a polymeric gel, and c) drying the 
obtained gel, wherein a (co) polymer containing at least one isocyanate- 
reactive group is mixed with the other ingredients in step a) . 

The isocyanate-reactive group present in the co (polymer) is an OH, COOH, 
NH 2 or NHR group, preferably an OH group. 

Examples of suitable classes of (co) polymers for use in the present 
invention are polyacrylates, polystyrenics, poly ketones/ bisphenol A 
resins, hydrocarbon resins, polyesters, polyaldehyde-keton resins, resols, 
novolaks, neutral phenolic resins, polymethacrylates, polyacrylonitrile, 
polyvinylacetate, PET derivatives, polyamides, cellulose, polyethers, 
modified polyethylene and polypropylene, polybutadienes and alkyd resins. 

A particularly preferred class of (co)polymers are those derived from 
ethyienically unsaturated monomers; preferred are styrene, acrylic acid and 
acrylic acid ester derivatives such as methylacrylate esters, 
hydroxyacrylate esters and partially fluorinated acrylate esters. 
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polyketones, novolaks, and tesols. 

, for use in the present invention has an OH value 

Preferably the <^*™JZ p re ft ably between 100 and 500 rag KOH/g and 

ranflOOOO^^ ~ ««— ' 

preferably a melt range of 60 to the arcaticlty of the 

optimal reault. U,^ ^'J^ «™< - , 

n^Tar^ic «Utle. U the poller / nnmber average molecular 

weight . 

, ~ for use in the present invention are copolymers of 

Other P"ferre d (co >poly» r {a bisphenol A re sin>, K 
International are K IT 11 ' U P * eton resin) anQ K 1111 (a neutral 

2090 (a polyester) , K 1717B (an awe. y 
phenolic resin) . 

T ne .copolymers are — ^J^ZT^Zl^^ 

rs r,i^™rt™ri..r:rio:, — - 

and 7:1. 

By using the above Copolymers in the preparation process xerogels of 

Lower density are obtained. process of the present 

oensities of the xeroge s obtained by using P ^ ^ u ^ 
invention are generally in the range 1 20 t0 400 kg/m 3 

range 10 to 800 kg/m> and even more generally m the 

or even 100 to 300 kg/m 3 . oroceS s of the present invention 

3 , the merogels prepared according to the process of the 

in the range 5 to 100 mVg. 

«=or use in the present method for preparing the 
Polyisocyanates for use in tnc t> 
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polyisccyanate-based xerogels include aliphatic, cycloaliphatic, 
araliphatic and aromatic polyisocyanates known in the literature for use 
generally in the production of polyurethane/polyisocyanurate materials. 
Of particular importance are aromatic polyisocyanates such as tolylene and 
diphenylmethane diisocyanate in the well known pure, modified and crude 
forms, in particular diphenylmethane diisocyanate (MOD in the form of its 
2 4'- 2,2'- and 4,4' -isomers (pure MDI) and mixtures thereof known in the 
art 'as "crude" or polymeric MDI (polymethylene polyphenylene 
polyisocyanates) having an isocyanate functionality of greater than 2 and 
the so-called MDI variants (MDI modified by the introduction of urethane, 
allophanate, urea, biuret, carbodiimide, uretonimine or isocyanurate 
residues) * 

The polyisocyanate is used in amounts ranging from 0.5 to 30 % by weight, 
preferably from 1.5 to 20 % by weight and more preferably from 3 to 15 % 
by weight based on the total reaction mixture. 

Trimerisation catalysts for use in the present preparation method include 
any isocyanate trimerisation catalyst known in the art such as quaternary 
ammonium hydroxides, alkali metal and alkaline earth metal hydroxides, 
alkoxides and carboxylates, for example potassium acetate and potassium 
2-ethylhexoate, certain tertiary amines and non-basic metal carboxylates, 
for example lead octoate, and symmetrical triazine derivatives. Triazine 
derivatives, quaternary ammonium salts and potassium carboxylates are 
preferred. Specific preferred trimerisation catalysts for use in the 
present method are Polycat 41 available from Abbott Laboratories, DABCO 
TMR, TMR-2, TMR-4 and T 45 available from Air Products, potassium octanoate 
and potassium hexanoate. 

In addition to the trimerisation catalyst a urethane catalyst as known in 
the art may be used. 

.The polyisocyanate/catalyst weight ratio varies between 5 and 1000, 
preferably between 5 and 500, most preferably between 10 and 80. 

.The preferred polyisocyanate/catalyst weight ratio depends on the amount 
of polyisocyanate used, the reaction/cure temperature, the solvent used, 
additives used. 

The solvent to be used in the preparation method according to the present 
invention should be a solvent for the (co) polymer, catalyst and monomeric 
(non-reacted) polyisocyanate as well as for the polymeric (reacted) 
polyisocyanate. The solvent power should be such as to form a homogeneous 
solution of non-reacted compounds and to dissolve the reaction product or 
at least prevent flocculation of the reaction product. Solvents with a 
6 solubility parameter between 0 and 25 MPa* and a hydrogen bonding 
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oarameter » H between 0 and 15 MPa" are most suitable. 

Pre^rably volatile solvents are used having a boiling point at too* 
temperature of below 150°C. 

Suitable solvents for use in the method according to the present invention 
include hydrocarbons, dialkyl ethers, cyclic ethers, ketones, alkyl 
alkanoates! aliphatic and cycloaliphatic hydrofluorocarbons, 
hydrochlorofluorocarbons, chlorof luorocarbons, hydrochlorocarbons, 
haSgenated aromatics and fluorine-containing ethers. Mixtures of such 
compounds can also be used. 

Suitable hydrocarbon solvents include lower aliphatic or cyclic 
hydrocarbons such as ethane, propane, n-butane, isobutane, n-pentane, 
isopentane, cyclopentane, neopentane, hexane and cyclohexane. 

Suitable dialkyl ethers to be used as solvent include compounds having from 
2 to 6 carbon atoms. As examples of suitable ethers there may be mentioned 
dimethyl ether, methyl ethyl ether, diethyl ether, methyl propyl ether, 
Lthyl isopropyl ether, ethyl propyl ether, ethyl isopropyl ether, ^propyl 
ether, propyl isopropyl ether, diisopropyl ether, methyl butyl ether, 
Methyl Lobutyl ether, methyl t-butyl ether, ethyl butyl ether, ethyl 
isobutyl ether and ethyl t-butyl ether. 

Suitable cyclic ethers include tetrahydrofuran. 

suitable dialkyl ketones to be used as solvent include acetone, 
cyclohexanone, methyl t-butyl ketone and methyl ethyl ketone. 

Suitable alkyl alkanoates which may be used as solvent include methyl 
formate, methyl acetate, ethyl formate, butylacetate and ethyl acetate. 

Suitable hydrofluorocarbons which may be used as solvent include lower 
nydrofluoroalkanes, for example dif luoromethane, 1'™°"^' - 
111 4,4,4-hexafluorobutane, pentaf luoroethane, 1, 1,1,2-tetrafluoroethane, 
\ 1 2',2-tetrafluoroethane, pentafluorobutane and its isomers, 
tetrafluoropropane and its isomers and pentaf luoropropane and its isomers. 
Substantially fluorinated or perf luorinated (cyclo) alkanes having 2 to 10 
carbon atoms can also be used. 

Suitable hydrochlorofluorocarbons which may be used as solvent include 
chlorodlf luoromethane, 1, l-dichloro-2, 2, 2-trif luoroethane 1, l"*^<>ro- 
l-fluoroethane, 1-chloro-l, 1-dif luoroethane, l-chloro-2-f luoroethane and 
1, l, 1, 2-tetraf luoro-2-chloroethane. 
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Suitable chlorof luorocarbons which may be used as solvent include 
trichlorofiuoromethane, dichlorodif luorome thane , trichlorotrif luoroethane 
and tetrafluorodichloroethane. 

Suitable hydrochlorocarbons which may be used as solvent include 1- and 
2-chloropropane and dichloromethane. 

Suitable halogenated aromatics include monochlorobenzene and 
dichlorobenzene. 

Suitable fluorine-containing ethers which may be used as solvent include 
bis- (trifluoromethyl) ether, trifluoromethyl difluoromethyl ether, methyl 
fluoromethyl ether, methyl trifluoromethyl ether, bis- (difluoromethyl) 
ether, fluoromethyl difluoromethyl ether, methyl difluoromethyl ether, 
bis- (fluoromethyl) ether, 2, 2,2-trif luoroethyl difluoromethyl ether, 
pentafluoroethyl trifluoromethyl ether, pentaf luoroethyl difluoromethyl 
ether, 1, 1, 2, 2-tetraf luoroethyl difluoromethyl ether, 1,2,2,2- 
tetraf luoroethyl fluoromethyl ether, 1, 2, 2-trif luoroethyl difluoromethyl 
ether, 1, 1-dif luoroethyl methyl ether, 1,1,1,3,3, 3-hexaf luoroprop-2-yl 
fluoromethyl ether. 

Preferred solvents for use in the method according to the present invention 
are acetone, cyclohexanone, methyl ethyl ketone, methyl t-butyl ketone and 
butylacetate . 

The polyisocyanate, the (co) polymer, the catalyst and the solvent are mixed 
by simply shaking the reaction vessel or by slowly stirring the mixture or 
via impigment mxing, in-line static mixers or continuous lay-down in 
shaping moulds. Alternatively the polyisocyanate, the (co) polymer and the 
solvent are first mixed and subsequently the catalyst is added hereto. 
Some catalyst may also be added after the gelling for enhancing post-cure. 
Mixing can be done at room temperature or at somewhat higher temperatures . 

The solids content of the reaction mixture is preferably between 2 and 30 
% by weight, more preferably between 5 and 20 % by weight. 
By using the above specified (co) polymers in the process for making 
xerogels higher solid contents can be used, yet leading to lower density 
xerogels having less volume shrinkage, fast drying maintaining two- 
dimensional shape. 

Thereafter the mixture is left standing for a certain period of time to 
form a polymeric gel. This time period varies from 5 seconds to several 
weeks depending on the system and the targeted void size and density. 
Temperatures in the range of from about -50°C to about 50°C, preferably 0 
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to 45°C may be employed. 

. k -h. mixture gels within a few hours, it has been found to be 

:™eou h : rr: z ^* * ~ * » — - - - tain * 

stlid "el t ha t can be easily handled in subsequent P-cessxng. 
rpostcure cycle at elevated temperatures can be included. 

, a „r is removed from the obtained gel either by air-drying 
r JoratTve ^yingT (cold or hot air), drying under vacuum (for example, 
(evaporative drying) ( ^^ve drying, radiof requency drying, 

in an oven or on > . ^ buchner I , by on of the aforeffi entioned 

rtnirThe s^oan tafce 'from 10 minutes to a few days but is 

generally less than 6 hours. 

During drying the xerogel can be formed into a suitable shape by applying 
mechanical pressure to the drying gel. 

Tn 6 rd er to further improve the structural integrity and the handling of 
in order to ^her ^t^ial can be incorporated in the sol-gel 

the "^ ^ ^ between Q>05 and 30 % by weight on 

process, £^* l * £ ^ ^ reinf orC ement materials include glass fibre, 
polymer. Examples of suxta ^ ^ fibre> 

l\Z r^e^fLre olefin ^^^^ 
from Duporvt) . 



additives to be used in the process of the present 
rurther suitable J^^" ^ processing me thods are described in 
"033S8 a WO™ and WO ^37533, all incorporated herein by 
reference. 

» obtained xerosis en be used for th.naal ir.sul.tion as in construction 
„ appliances and/or sound insulation applications. 

T ne present invention is illustrated out not limited .V the followin, 
'^"^:rJ^^"^ - -ue >S0 , 

""fester resin of OH value 3,0 „ K0H/,. available fro. La«.r 
™"«lV S! a poly-eric isocvan.ee available fro. ferial enseal 



PCT/EP98/01150 
WO 98/44013 



SCP^DNK: a polymeric isocyanate available fro, Imperial Chemical 
Industries. 

Dabco TMR: a trimerisation catalyst available from Air Products. 
Polycat 41: a trimerisation catalyst available from Air Products, 
acetone: Rathburn-glass distilled grade. 
SUPRASEC is a trademark of Imperial Chemical Industries. 

EXAMPLE 1 

in a recipient, 4.74 grams of Reactol 180 were dissolved in 208.7 grams of 
acetone To this mixture 6.26 grams of SUPRASEC X2185 were blended until 
a homogeneous solution was obtained. To this solution 0.313 mis of Dabco 
TMR were injected by means of a syringe. The recipient was closed air- 
tight and shaken thoroughly to ensure a good distribution of the catalyst 
through the liquid. 

The solution was then isolated at ambient conditions for 1 hour to allow 
the formation of a sol gel. 

Once the reaction was completed the sol gel was removed from its recipient 
and brought under ambient atmosphere. This allowed a spontaneous 
evaporation of the acetone into the air. This process took 1 day for a 
3 5 cm thick sample. The dried specimen was then treated for four hours 
in a vacuum oven at 90«C to allow the evaporation of residual amounts of 
acetone. The obtained xerogel monolith has the following properties: 
density 303 kg/m>, surface area 11 mVg, lambda initial 11 mW/mK, lambda air 
32 mW/mK, critical pressure 20 mBar. 

Density (envelope density) was measured on a Micromeretics Geopyc 1360. 
surface area was measured on a Micromeretics Gemini (BET N 2 adsorption) . 
Lambda was measured according to standard ASTM C519; Lambda initial at a 
pressure of below 0.1 mbar. Lambda air at atmospheric pressure. 
Critical pressure is the pressure at which the Lambda/log pressure curve 
deviates from a flat line. 

EXAMPLE 2 

in a recipient, 3.44 grams of Reactol 180 were dissolved in 208.6 grams of 
acetone. To this mixture 7.56 grams of SUPRASEC X2185 were blended until 
a homogeneous solution was obtained. To this solution 0.378 mis of Dabco 
TMR were injected by means of a syringe. The recipient was 
tight and shaken thoroughly to ensure a good distribution of the catalyst 
through the liquid. 

The solution was then isolated at ambient conditions and gelled m 25 
OncTthe reaction was completed the sol gel was removed from its recipient 
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a fcrauaht under ambient atmosphere. This allowed a spontaneous 
and brought under amoi process took 1 day for a 

.^potation o. |* — - — w - the P n „ eated fot £out houts 

i„ ™.=u^=^.t'»^«. av.poration o t rasidua! .« 
xn a vacuu ™ obtained verogel has the following propertxes: density 

critical pressure 2 mBar. 



EXAMPLE 3 

^ eloient 6 €3 grams of Reactol 180 were dissolved in 204.4 grams of 
in a recent, «•« of SUPRASBC X2185 were blended until 

r^geneous olurion wL^Italned. To this solution 0.219 mis of Oabco 
T^^re injected by means of a syringe. The recipient was closed air- 
tight and shaken thoroughly to ensure a good distribution of the catalyst 

Z°T^o^T^n isolated at ambient conditions for 20 minutes to 

r^^^c^i. sol gel was removed from its recipient 

fbrouaht under ambient atmosphere. This allowed a spontaneous 
and brought under amb ^ ^ ^ ^ fer a 

rJTSE* sample Z dried specimen was then treated for four hours 
into" vacul o^n at 90«C to allow the evaporation of residual amounts of 

Te'Tbtained xerogel has the following properties: dens ity 256 Kg/m>, 
surface area 26 m=/g, lambda initial 16 mW/mK, lambda axr 32 mW/mK, 
critical pressure 30 mBar. 

EXAMPLE 4 

a on of Reactol 180 were dissolved in 204.3 grams of 

,„ , racipiant, o" SOPRASEC X218S -era blandad until 
TZZJL soluST^s obt.!nad. To tbi. solution 0.2*5 1. 
^ ini==t«l by ...ns of a syrin,«. Tba racipiant was closed axr- 

^ h r"d thorou„bly to ansura . 9 ood distribution of the catalyst 

SrstlutiV -t'tnan isolatad at a»bi.nt conditions for 10 minutes to 

^Ttb" S"J oo^TLd tH. sol d.1 was ra»ov.d fro. its racipiant 
Once the reaction w« 6 . . or<l This a n OW ed a spontaneous 

h1 . A „ flh1 . under ambient atmosphere. Tnxs * 

r^'r« SO'fto -iL. tb. av.pos.tion of r.sidu.1 counts of 
acetone . 
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The obtained xerogel has the following properties: density 174 kg/m 3 , 
surface area 9 m 2 /g, lambda initial 7 mW/mK, lambda air 31 mW/mK, critical 
pressure 8 mBar. 

EXAMPLE 5 

In a recipient, 3.77 grams of Reactol 180 were dissolved in 204,3 grams of 
acetone. To this mixture 11.63 grams of SUPRASEC X2185 were blended until 
a homogeneous solution was obtained. To this solution 0.291 mis of Dabco 
TMR were injected by means of a syringe. The recipient was closed air 
tight and shaken thoroughly to ensure a good distribution of the catalyst 
through the liquid. 

The solution was then isolated at ambient conditions for 5 minutes to allow 
the formation of a sol gel. 

Once the reaction was completed the sol gel was removed from its recipient 
and brought under ambient atmosphere. This allowed a spontaneous 
evaporation of the acetone into the air. This process took 1 day for a 3.5 
cm thick sample. The dried specimen was then treated for four hours into 
a vacuum oven at 90 °C to allow the evaporation of residual amounts of 
acetone . 

The obtained xerogel has the following properties: density 94 kg/m 3 , 
surface area 6 m 2 /g, lambda initial 5 mW/mK, lambda air 37 mW/mK, critical 
pressure 2 mBar. 

EXAMPLE 6 

In a recipient, 13.55 grams of Reactol 180 were dissolved in 197.8 grams 
of acetone. To this mixture 8.45 grams of SOPRASEC X2185 were blended 
until a homogeneous solution was obtained. To this solution 0.169 mis of 
Dabco TMR were injected by means of a syringe. The recipient was closed 
air tight and shaken thoroughly to ensure a good distribution of the 
catalyst through the liquid. 

The solution was then isolated at ambient conditions for 20 minutes to 
allow the formation of a sol gel. 

Once the reaction was completed the sol gel was removed from its recipient 
and brought under ambient atmosphere. This allowed a spontaneous 
evaporation of the acetone into the air. This process took 1 day for a 3.5 
cm thick sample. The dried specimen was then treated for four hours into 
a vacuum oven at 90°C to allow the evaporation of residual amounts of 
acetone. 
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EXAMPLE 7 

* „ a rrol 180 were dissolved in 197.7 grams of 
in a recipient, 7.66 grams of Reacto^ ^ ^ ^ 

acetone. To this mixture ° ^ solution 0.287 mis of Dabco 

a homogeneous solution was obtain^ To ^ 
TMR were injected by means of « dist ribution of the catalyst 

tight and shaken thoroughly to ensure g 

through the liquid. condi tions for 10 minutes to 

The solution was then isolated at 

allow the formation of a sol Jie . ^ from it> recipier .t 

Once the reaction was completed the S 3 ^ & spontaneous 

and brought under ^ e "^f " P ^ This process tooU day for a 3.= 
evaporation of the acetone then treated for four hours into 

. thick sample ~ f T^.ti« of residual amounts of 

a vacuum oven at 90 c to 

acetone. following properties: density 249 kg/m 3 , 

surface area 49 m /g, J-amu 
critical pressure 30 mBar. 

EXAMPLE 8 

* o ar t 0 i 180 were dissolved in 197.7 grams of 
In a recipient, 5.34 grams of Reactol ^ ^ biended untU 

acetone. To this mixture ^ ^ soiution 0.333 mis of Dabco 

a homogeneous solution was The recip ient was closed a,r- 

TMR were injected by means of a syr g of the catalys-- 

tight and shaken thoroughly to e..sare g 

through the ^\ d at anbie nt conditions for less than 5 

The solution was then isoiateu 

minutes to allow the ^rma^ion of a so , ^ ^ £rom itg recipien -_. 
Once the reaction was completed tne g ^ & spontaneous 

and brought under ambient This ss took i day for a 3.5. 

evaporation of the acetone into P f ^ heurs ^ 

cro chick sample The - dried ----^ tion ef re sidual amounts of 
a vacuum oven at 90 C to a^ 

acetone. , u , hs following properties: density 197 kg/m 5 , 

pressure 8 mBar. 
COMPARATIVE EXAMPLE 9 

X2185 until a homogeneous solution was 
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of Dabco TMR were injected by means of a syringe. The recipient was closed 
a i r -tight and shaken thoroughly to ensure a good distribution of the 
catalyst through the liquid. 

The solution was then isolated at ambient conditions for 24 hours to allow 
the formation of a sol gel. 

Once the reaction was completed the sol gel was removed from its recipient 
and brought under ambient atmosphere. This allowed a spontaneous 
evaporation of the acetone into the air. This process took about 1 day. 
The dried specimen was then treated for four hours into a vacuum oven at 
90 °C to allow the evaporation of residual amounts of acetone. The air 
dried xerogel has a density of 178 kg/m 3 , surface area 3 nr/g, lambda 
initial 5 mW/mK, lambda air 35 mW/mK, critical pressure 2 mbar. 

COMPARATIVE EXAMPLE 10 

In 93 grams of acetone 7 grams of SUPRASEC X2185 were dissolved. To this 
solution 0.175 g of Dabco TMR were added. 

The polymer started to flocculate and no monolithical sol-gel could be 
obtained. 

COMPARATIVE EXAMPLE 11 

In 95 g of acetone 5 g of SUPRASEC X2185 were dissolved. To this solution 
5 g of Dabco TMR were added. 

The reaction mixture precipitated out and no sol-gel was formed. 
EXAMPLE 12 

Example 2 was repeated. 

After the formation of the sol-gel the monolith sol-gel was put onto a 
buchner filter. The solvent was removed under moderate vacuum for 1 hour 
fpr a 3.5 cm thick sample. 

The resulting monolith had the following properties: density 170 kg/m 3 , 
lambda initial 4 mW/mK, lambda air 29 mW/mK, critical pressure 3 mbar. 

EXAMPLE 13 

A reaction mixture containing 8.8 g of SUPRASEC X2185, 155 g of acetone, 
2.86 g of Reactol R180, 0.22 g of Dabco TMR and glasswoll (0.5 wt% of 
solids) was formed into a sol-gel and subsequently air-dried. 
The density of the obtained xerogel was 220 kg/m 3 . 
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EXAMrbfc* ±* f 

T second solution was prep » Q * f acetone (technical grade) 

polyene resin K1717 was w ° a added . Both solutions were 

Ld subsequent!* ^ (a few seconds) hefore they were 

mixed thoroughly for a very 

blended together. for geLat ion and curing for 

The obtained mixture was then left 

-urs at --^^"removed fro, its recipient and drie* through a 
The obtained sol gei 

natural evaporation P«~"- /rf was ODt ained. 

A xerogel with a density of 181 kg/ 
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r,sm K209D sofRASK Dire »as sdded. Both so ^ 
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rrsinsd „ist«. «s t»n Is.t to stsnd £ ot ,el.ti=n snd ootin, - „ 
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CLAIMS 



1. Method for preparing a polyisocyanate-based xerogel comprising the 
steps of 

a) mixing an organic polyisocyanate and an isocyanate trimerisation 
catalyst in a suitable solvent, 

b) maintaining said mixture in a quiescent state for a sufficiently 
long period of time to form a polymeric gel, and 

c) drying the obtained gel, characterised in that a (co) polymer 
containing at least one isocyanate-reactive group is mixed with the 
other ingredients in step a) . 

2. Method according to claim 1 wherein the isocyanate-reactive group is 



3. Method according to claim 1 or 2 wherein said (co) polymer is derived 
from ethylenically unsatured monomers. 

4. Method according to claim 3 wherein said monomers are selected from 
the group consisting of styrene, acrylic acid ester and hydroxyacrylic 
acid ester. 

5. Method according to claim 1 or 2 wherein said (co) polymer is obtained 
by condensation of aldehydes and/or ketones, 

6. Method according to ciaim 5 wherein said (co)pclymer is selected from 
the group consisting of phenolic resins, polyaidehyde-keton resins, 
poly ketones, novolaks and resols. 

7. Method according to any one of the preceding clains wherein the 
(co) polymer is used in an amount such that the ratio between the 
functional groups in the polyisocyanate and the functional groups in 
the (co) polymer is between 1:1 and 10:1. 

8. Method according to any one of the preceding claims wherein the 
density of the xerogel is between 100 and 300 kg/m 3 . 

9. Method according to any one of the preceding claims wherein the 
organic polyisocyanate is diphenylmethane diisocyanate or 
polymethylene polyphenylene polyisocyanate. 



OH. 



10. Method according to any one of the preceding claims wherein the 
organic polyisocyanate is used in amounts ranging from 1.5 to 20 % by 
weight based on the total reaction mixture. 
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— ; sets: rs— — 

* «.».. ^receding claims wherein the 

t o any one of the preceding claims wherein the 
13. Method according to any one 
solvent is acetone- 

content of the reaction mixture oe 

d inc to any one of the preceding claims wherein mechanical 
« the gel during the drying step O . 

16 Me thod according to any one of the preceding claims wherein the drying 
step O takes less than 6 hours. 

dina to any one of the preceding claims wherein the drying 
TTorZTZ ^Z drainage and/or evaporative drying. 

one of the preceding claims wherein a 

any one of the preceding claims, 
sound insulation. 
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